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and Idis Faingezicht(l) 
Objective: This study in a tertiary care teaching center with 361 beds was conducted to assess use, misuse, and abuse 
of antibiotics. 
Materials and Methods: Every day of the study, a computer program was used to compile a list of patients’ bedside 
records. On a specific day, the bedside charts of selected patients were reviewed to determine whether: (1) a justifi- 
cation for antibiotic prescription was recorded; (2) duration of antibiotic therapy had been defined; (3) suitable cul- 
tures had been obtained; and (4) treatment was appropriate for the infection to be treated. For 6 months, charts were 
evaluated 3 days per week. 
Results: Of 750 bedside charts 500 (67%) were selected for review. Of the 500 patients, 175 (35%) did not receive 
antibiotics. The abuses or misuses of antibiotics most frequently observed among the 325 treated patients were no 
record of justification for the antibiotic prescribed (130/325,40%); no appropriate blood or fluid samples obtained 
for culture (45/325,14%); no subsequent control cultures or cultures obtained before modifying therapy (80/175,46%); 
no indication of a planned duration of therapy (180/325,55%); and improper dosage prescribed in relation to weight 
(251325, 8%). Ab use or misuse of antibiotics was more frequently observed among surgical patients than among 
nonsurgical patients (PcO.05). 
Conclusion: Rational use of antibiotics should be emphasized in every training program as a main strategy to con- 
trol the increase in drug resistance and to prolong the usefulness of antibiotics. 
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The emergence of bacterial strains resistant to multiple 
antibiotics has great clinical, economic, and social impli- 
cations. The morbidity, mortality, hospitalization, length 
of hospitalization, and costs associated with treatment 
of patients who developed an infection caused by a 
resistant microorganism are considerably increased.i” 
Individuals and society should be aware and 
physicians should take responsibility for the high cost 
involved in the treatment of infections caused by resist- 
ant strains. It is estimated that in the United States 
alone around $100 million is spent annually to treat 
patients who have a resistant bacterial infection.4,5 
The National Children’s Hospital, a 361-bed tertiary 
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care facility in San Jose, Costa Rica, spends close to 
$175,000 annually (up to $500 per day) for extended- 
spectrum antibiotics. Furthermore, patients with a 
resistant bacterial infection require the use of multiple 
drugs, which increases the risk for adverse events. 
Moreover, even when the antibiotics are used correctly, 
the danger of development of resistance exists. How- 
ever, inappropriate antibiotic use is a huge deciding 
factor and should be the first element that must be chal- 
lenged and resolved.6-s 
The medical community only recently has reacted 
against the imminent crisis of bacterial resistance to 
several antibiotics. Many international medical organiz- 
ations are continually alerting the medical community 
about the abuse of antibiotic prescriptions, especially in 
patients with the diagnosis of upper respiratory infec- 
tion. Overuse of antibiotics has not only been described 
in humans but also in animals. Antibiotics used in aviary 
and cattle farms to keep animals healthy and promote 
weight gain increase the problem. It is estimated that in 
the United States 75% of the antibiotics used on farms 
are unnecessary.9-13 
Hospitals have been affected by the increasing 
isolation of multiresistant pathogens. Among these 
strains are the Enterococcus sp resistant to vancomycin, 
multiresistant Klebsiella sp strains, Staphylococcus sp 
with decreased susceptibility to vancomycin, and multi- 
Table 1. Sample of questionnaire used in this study* 
Is there written justification for the antibiotic use? 
Were the proper cultures taken? 
If the answer is no, was the action justified? 
Was the initial culture positive? 
If the answer is yes, was the culture repeated? 
Was the susceptibility test done? 
Was the antibiotic treatment guided by the susceptibility 
test results? 
Was the duration of therapy specified? 
For patients who presented adverse event, was a safety 
report of an adverse event submitted? 
Based on the patient’s body weight, was the correct dosage 
prescribed? 
*One point was assigned for each positive answered. In 
questions 2 and 3, a second point was given, depending on the 
initial answer. 
resistant Streptococcus pneumoniae.13-15 Although 
policies controlling antibiotic use have been imple- 
mented (e.g. rotation of these drugs for a determined 
period of time, introduction of new antibiotics and 
more potent antibiotics, and restriction of prescription 
for some antibiotics), the problem continues. Prudent 
use of antibiotics by hospital staff is considered to be 
the most important measure and should be perpetuated 
by ongoing teaching and discussion.icz5 
This study was designed to evaluate the use of anti- 
biotics in patients admitted to Hospital National de 
Nines, to identify the most frequent mistakes made 
when prescribing antibiotics, and to establish differ- 
ences in the use or misuse of antibiotics among the 
different wards. 
MATERIALS AND METHODS 
In this prospective study, seven pediatric and surgical 
wards at the National Children’s Hospital were 
included. A sample of 10 to 15 patients’ bedside records 
per day from the total of 361 beds was taken. These 
patients’ bedside records were chosen randomly three 
times per week for 6-months through a computer- 
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generated numeric table (True Epistat 4.0, Epidemio- 
logical Statistics for Physicians and Researchers 
BioMedware, Ann Arbor, Michigan, USA). If at the 
time of review, a bedside chart was empty, it was 
excluded without being replaced. 
A data collection sheet was prepared that recorded 
the patient’s age, gender, ward, diagnosis, date of chart 
review, and antibiotic therapy. 
The definition of judicious use of antibiotics 
encompassed (1) justification of the prescription after 
consideration of the possible pathogen involved in the 
clinical presentation of the patient, (2) culture results 
from blood or specimen samples, (3) documentation of 
sterilization of infection following positive culture, (4) 
initial empirical antimicrobial therapy based on the 
infection site and patient’s body weight, (5) change of 
antibiotics based on results of susceptibility testing, and 
(6) duration of therapy. 
To evaluate the antimicrobial prescription, the 
investigators, applying the definition of judicious anti- 
biotic use from the most experienced pediatric infec- 
tious disease specialist, (I.F.) created a point system 
(Table 1). To each positive factor a point was assigned 
(maximum 10). The total number of points was corre- 
lated among patients. A higher number implied a more 
appropriate use of antibiotics. 
RESULTS 
From October 1997 and March 1998, the bedside 
records of 750 patients were selected. Of these, 500 
(75%) bedside records were reviewed. That represented 
50% of the total number of hospitalized patients during 
the period of observation in three general pediatric 
wards, the intensive care unit (ICU), neonatal ICU, and 
two surgical wards. 
Of the 500 patients, 175 (35%) had viral or nonin- 
fectious diseases, did not receive any antimicrobial 
therapy, and were excluded from further analysis. 
Of the remaining 65% (375/500), the most common 
diagnoses that prompted antibiotic prescription were 
lower respiratory tract infections; gastrointestinal infec- 
tions, including appendicitis; intracranial or orthopedic 
Table 2. Data most frequently omitted from patient records in various words 
Data omitted 
Median of score 
Use of antibiotics not justified 
Duration of use not specified 
Antibiotic dosage improperly calculated 
No cultures were taken after a report of positive culture or 
change on the treatment 
No proper cultures taken before initial therapy 
No justification when results from the susceptibility 
tests were not used at the time of changing antibiotic therapy 
Susceptibility testing not requested 
Intensive Care Unit: 
Pediatric wards Surgical wards General and Neonatal 
9 3 4 
10% 70% 40% 
20% 95% 50% 
3% 15% 6% 
- 42% - 
5% 25% 12% 
- 50% 40% 
- 20% - 
Misuse of antibiotics more frequent in KU, neonatal KU, and surgery wards compared with general pediatric ward (P<O.O5). 
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prosthetic device infections; bacterial complications 
associated with prematurity; sepsis; bacterial meningitis; 
and neonatal sepsis. Additionally, antibiotics were 
prescribed for the following noninfectious or viral 
diseases: metabolic acidosis, bronchiolitis, and exacer- 
bation in asthmatic patients. 
The information most frequently missing at the 
time of antibiotic prescription is listed in Table 2. 
Records showed that there was no written plan specify- 
ing the length of antibiotic treatment in 180 of 325 
(55%) cases. A second culture was not taken before 
change of therapy or to document sterilization in 80 of 
17.5 (46%) cases. No justification was noted for the 
selected antibiotic in 130 of 325 (40%) cases. Cultures 
were not performed before the antibiotics were 
prescribed in 45 of 325 (14%) cases, and the antibiotic 
dose given was inadequate with regard to the patient’s 
body weight in 25 of 325 (8%) cases. 
The abuse or misuse of antibiotics were most 
frequently seen in patients hospitalized in the ICU, 
neonatal ICU, and surgery wards compared with the 
general pediatric wards (PcO.05). 
DISCUSSION 
To prevent the abuse or misuse of antibiotics, it is 
necessary to identify and correct individual and collec- 
tive actions that contribute to the growing problem of 
antibiotic resistance. Among them are the routine use 
of broad-spectrum antibiotics in animals raised for 
human consumption and the unrestricted sale of anti- 
biotics without a prescription. Other factors include 
physicians who prescribe the “latest” antibiotics for 
patients presenting with fever without a proper evalu- 
ation, the use of inadequate dosage or duration, the use 
of broad-spectrum antibiotics for strains sensitive to 
less potent antibiotics, as well as the use of antibiotics 
prophylacticly when there is no indication, for an incor- 
rect period of time, and using the wrong antibiotics.3 
Another important factor is the tendency of parents to 
discontinue children’s antibiotic therapy before con- 
clusion of the prescribed regimen without consulting 
the physician. 3-5 Finally, the use of broad-spectrum 
antibiotics in patients who are admitted to hospital in 
critical condition, even without a significant previous 
medical history is another contributory factor to the 
increasing problem of antibiotic resistance.* 
Although the number of reports warning about 
the inadequate use of antibiotics in outpatient clinics 
is rising, only few studies report the inadequate 
use of antimicrobial agents in hospitals. It has been 
reported that about 20 to 50% of the antibiotics used in 
American hospitals are unnecessary.5J3 This report 
identifies the information that most frequently has been 
omitted when antibiotic treatment is prescribed. These 
findings suggest that educational campaigns are needed 
to teach and motivate physicians to make appropriate 
and informed decisions when prescribing antibiotics. 
Many patients with nonbacterial infectious con- 
ditions, such as metabolic acidosis, bronchial asthma, 
and bronchiolitis, received antibiotics when they were 
admitted to hospital without a justification for the 
prescription. It has been reported by others that many 
physicians use antibiotics for nonbacterial infectious, 
owing to a concern for the marginal possibility that the 
patient’s condition could be further complicated by a 
bacterial infection.9,22-24 Such practices seem illogical 
in a hospital atmosphere, where the patients are 
constantly monitored and complications can be 
detected promptly. 
It is clear that one of the largest health problems 
currently encountered is an increase of antibiotic resist- 
ance. However, it is less clear which preventative 
measures should be taken to control or resolve this 
problem. Much emphasis have been placed on con- 
tinuing medical education and the study of factors that 
cause physicians to over-prescribe antibiotics.23-25 The 
education of the medical community should be directed 
to teach physicians to prescribe antibiotics only when 
necessary, limiting the duration of treatment, and using 
the adequate dosage according to the patient’s body 
weight and other physical conditions.1-3 In this study, 
8% of the dosages prescribed were inadequate in rela- 
tion to the patient’s body weight. 
For the initial management of patients with 
bacterial infection, a narrow spectrum-antibiotic should 
be used. Furthermore, monotherapy based on the anti- 
biotic susceptibility test should be the standard prac- 
tice.5 Physicians must verify that the proper cultures 
were taken. Once the microorganism is isolated, suscep- 
tibility testing should be the next logical step. In this 
study, 14% of patients receiving antibiotics did not have 
initial cultures. Moreover, 46% of those patients who 
had positive cultures did not have a repeated culture 
even when the initial antibiotics were changed. Broad- 
spectrum antibiotics should only be prescribed when 
the severity of the infection or resistance to less potent 
antibiotics indicate that they are necessary. 
Epidemiologic vigilance information is important 
to identify prescription practices that need to be cor- 
rected or improved. Continuing training programs 
should be established to teach the judicious use of 
antibiotics. 
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